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The invention relates to electric motor driven liquid 
pump., particularly circulation pump, for central heating plant, 
and plant, for .upplying hot utility water, of the wet type 
where the rotor and .tator of the electric motor are .eparat.d 

5 by * thin jacket. 

in known pump, of the type referred to the .haft common 
t0 the rotor, of the motor and the pump i. either a conventional 
.olid .haft, which i. journalled in .Lev. bearing, in the pump 
ca.ing or a tubular .haft Journalled on a .tationary ^porting 
10 .haft, in order to obtain a. far a. po..ibl. a noieel... opera- 
tion of the pump, it will be endeavoured to make the bearing 
play a. small a. pcible, but thi. will often give. ri.e to 
drawback., a. impuritie. in the liquid to be pumped, .uch a. 
m.t, oxide., and .cal. precipitated in the pump may get Jammed 
15 in the bearing., thereby blocking the rotor. In the ca.e of 

circulation pump, in.talled in private hou.e. .uch .toppage. in 
the operation are particularly unde.irable. a. .uch in.tallation. 
do not normally have expert operator, for attending to the plant. 
It i. al.o difficult to provide a reliable location of the rotor 
20 .haft in the axial direction in the known pump.. Regular thrust 
bearing, are liable to sei.e. and it ha. therefore been attemp- 
ted to avoid direct axial contact between rotating and static- 
al component, by mean, of variou. arrangement, for hydraulic 
balding of the axial force, acting upon the rotor unit. The.e 
25 arrangement, are complicated and make the manufacture of the 

pumps more expensive ♦ 

Th. invention aim. at overcoming the difficult!., and 
drawbacks pointed out in th. known pump., th. char.ct.ri.tic 
feeture of the invention coneist. in that th. shaft common to 

j .w.. «,mn i« accommodated on conical 
30 th. rotor, of the motor and th. pump i. »ccomo 

pivot bearings subjected to an elastic axial pre-load. 
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The invention provides a novel bearing structure for 
pumps of the kind referred to, which is particularly slmpis and 
thersfors cheap, and which considerably reduces the tendency of 
tha rotor abaft to atick or aaisa dua to tba presence of impurities 
In tba liquid to ba pumped, ao tbat tba raliabUity of tba pump ia 
improved aa compered to pravioualy employed baaring arrangamanta. 
Tba comparitivaly blgb .pacific baaring pressure will affactivaly 
counteract tba panatratlon of foreign matter, aueb as rust or scale 
between th. bearing!, and if sucb a foreign body abould navertbeleaa 
aueceed in making Ita way into tbe bearing, the bearing praaaura win 
uaually ba capable of cruabing it into a powder which ia lea a inclined 
to block the abaft. Aa a foreign body, which poaaibly geta In, will 
act on a very email radiua, ita braking moment on tbe shaft will alao 
ba considerably .mailer than would ba tha caae in an ordinary journal 
bearing. The axial pre-load enauree that tha contact in the bearings 
ia preeerved aleo in the caae of variation* in the length of the ebaft. 

According to the Invention the magnitude of the axial 
preload may be adjustable, and hereby it will be poaaible to compen- 
aate for a strong wear, if any. in tbe bearings which might otherwise 
lead to an undesirable reduction of tbe contact pressure in the Utter. 

According to the invention the axial pre-load is con- 
veniently provided by mounting tbe stationary part of one conical pivot 
bearing in an elastic diaphragm, while the correaponding part at tha 
other end of the shaft is fixed in relation to tba pump case. Tba diaph- 
ragm may advantageously be made so as to ba dished in Its unloaded 
stats, and at the mounting It is deformed in the opposite direction 
somewhat beyond its plane state. By a suitable choice of the defor- 
mations of the diaphragm It is possible to attain that during tha life- 
time of the pump the poaition of the diaphragm - which position varie. 
when tbe bearinga are worn - la close to the plane position, which 
entails a minimum of diameter variation for the diaphragm and therefore 
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Ulo*. th. u,. of narrow tolerance, between the diaphragm end 
the pump caae. A good centering i, therefor, attained Irreapec- 
tiv. of the nubility of th. bearing. When furthermore th. dia- 
phragm i« located at that .nd of th. pump wh .re the „ 
5 placed, th. .ff.« of the clearance between the diaphragm and 
the caae on th. c.nt.ring of th. rotor of th. motor ia additio- 
nally r«duc.d. 

By mounting a filling body , wnlch m , tlgfltly ^ ^ 
Jacket and encloa.a th. part of th. pump ahaft locat.d between 
th. rotor of th. motor and th. pump chamber ao aa to leav. on- 
17 . compar.tiv.ly narrow elot, it ia poaaibl. according to 
th. invention to r.duc. th. quantity of th. liquid containad 
in th. jacket and th. circulation of th. eaid liquid, ao that 
the riak of foreign matter making ita way from the liquid pum- 
P.d to th. b.aring of th. motor part and th. .lot between the 
rotor and th. jacket ia reduced. 

According to the invention, th. fixed b.aring may b. moun- 
ted at th. .nd of . pi „ which la secureQ ^ ^ 

rotor and atator and which extend, liquid-tight through th. 
atator caaing and haa an axial bora, th. outer end of which ia 
cloaed with a venting member. In a preferred embodiment th. pin 
1. ..cur.d both to the end wall of the Jacket and to a auppor- 
ting wall which ia aecured in the Jack.t cloa. to th. rotor of 
th. motor «d haa a through bor. and the axial bora of th. pin 
25 i. i„ communication with th. chaab.r betwe.n th. end wall of the 
jack.t and tha aupporting wall through at leaat on. tranav.ra. 
bor.. H.r.by ls attained for on. thing an aap.cially rigid 
support of th. pin, m whl ch th. .haft ia accomodated, and for 
«noth.r thing it ia anaur.d that th. baaring ia lubricated by 
30 the liquid in th. .aid chambar having acc.aa to th. outer .nd 
of th. b.aring, which ia of particular Importance when the mo- 
tor la atarted. 

- 4 . 
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An indication of the rotation of the puap say in a aizple 
way be achieved by the venting member being arranged for 
opening inwards and being provided with an extension which in 
the closed position of the member extends nearly to the end of 
5 the shaft, both this extension and the end of the shaft being 
cut off obliquely. By a slight inward displacement of the ven- 
ting member, which entails only a slight loss of liquid, the 
end of the said member will get into contact with the end of 
the shaft, and when the latter rotates, this may be ascertained 
10 by the motion which it imparts to the venting member. 

In another embodiment of the invention, the bearing sur- 
face of the puap shaft at one end of the shaft is formed by a 
truncated cone rotating in a corresponding internally conical 
bearing bush, and the shaft is provided with an extension which 
15 projects through the bearing bush and is visible through an ope- 
ning in the stationar7 part of the pump. By this expedient the 
rotation and direction of rotation of the pump shaft can be con- 
trolled from the outside without any dismantling of components 
which might entail a loss of liquid. 
20 According to the invention, the extension of the shaft 

may furthermore be provided with means for turning the shaft 
from the outside through an opening in the stationary part of 
the pump. If the shaft should happen to bind or get stuck, it 
is hereby possible to turn it manually and possibly eliminate 
25 the reason for the sticking of the shaft without dismantling 
the pump completely. The bearing bush is preferably mounted in 
the middle of an annular, resiliant diaphra^n which has a sub- 
stantially liquid-tight contact against the bearing bush and 
the stationary part of the pump, respectively. Hereby access 
30 to the extension of the shaft is ensured without risk of substan- 
tial loss of liquid from the pump. 

According to the invention, the stationary as well as the 
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rot4ry components of the bearings My be made from cemented 
carbides. Hereby a good wear resistance is obtained, which en- 
sures a suitable lifetime for the bearings with comparatively 
small dimensions of the latter. 
5 The invention will in the following be further described 

with reference to the diagrammatical drawings in which 

Fig. 1 shows a side elevation, partly in section, of a 
preferred embodiment of the pump according to the invention, 

Fig. 2 a corresponding illustration of a modified embodi- 

10 ment. 

Fig. 3 a section through a modified embodiment of one 
shaft bearing for the pump shown in Fig. 1, and 

Fig. 4 a section through a modified embodiment of one 
shaft bearing for the pump shown in Fig. 2. 

15 The P^P * how n in Fig. 1 comprises a casing 1 which in the 

usual manner is provided with an inlet flange and an outlet 
flange, with which the pump can be assembled with corresponding 
flanges on the pipe system of the plant. The inlet opening of 
the pump is designated by 2, and its outlet opening by 3. The 

20 pump is provided with a rotary impeller or vane wheel 4 secured 
to a shaft 5 which likewise carries a rotor 6 for the pump motor, 
which is shown purely diagrammatically, as its electrical design 
is irrelevant to the invention. 

The stator packet or core 7 of the electric motor is moun- 

25 ted inside a stator casing 6 which is shown diagrammatically 
as having a terminal box 9 and which is secured detachable to 
the pump casing 1, fitting with a cylindrical recess over a 
collar on the casing 1. The stator casing is held in place by 
means of grub screws 10. The internally cylindrical stator 7 

30 fits tightly over a jacket 11 which separates the stator 7 from 
the rotor 6. The jacket 11 is tightly secured to an intermediate 
ring 12 screwed into the pump casing 1. In the tone between the 

- 6 - 
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«*tor 7 and the rotor 6 the jacket has a very snail thickness 
out of regard to the attainment of snail electrical and magne- 
tical losses in the gap. 

Each end of the shaft 5 is accomodated in the stationary 
part of the pump means of a finely-ground pivot point 13 and 
U. respectively, which are expediently formed by inserts of 
cemented carbide secured in the end of the shaft. The pivot 
point 13 co-operates with a bearing bush 15, preferably like- 
wise of cemented carbioe, which is provided with an internally 

• conical bearing seat and which is secured in the centre of a 
cruciform, dished, elastic diaphragm 16 placed in the bottom 
of the pump case 1. The pivot point H likewise co-operates 
with an internally conical bearing seat in an insert 17 which 
is secured in the end of a cylindrical, bored-through pin 18 
is connected so as to be liquid-tight, e.g. by soldering, to 
the end wall Ha of the Jacket 11. In order to further ensure 
the true centering of the pin 18 in relation to the Jacket 11, 
said pin is secured to an intermediate plate 19 which fits 
tightly inside the Jacket 11 and is located immediately above 
the rotor 6. The pin 18 is furthermore guided by a cylindrical 
bore 20 in the end wall 8a of the stator casing 8. 

The length of the shaft 5 is adjusted so that the diaphragm 
16 exerts a suitable axial pressure on the shaft. For circula- 
tion pumps of the sizes which are generally used in central 
heating and hot water installations, an axial pressure of 
about 2-10 kg, when the pump shaft is mounted, has turned out 
to be satisfactory. The diaphragm 16 is manufactured in such 

• way that in its unstressed state it is dished in the direction 
opposite to that shown in Pig. 1, and when being mounted the 
diaphragm is pressed beyond its plane position in such a way as 
to take up the mounted position shown, where, incidentally, 

its curvature is shown exaggerated for the sake of clarity. 

- 7 - 
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'it? practice, the convexity will amount to only about 1 mm. 
As the normal wear of the bearings during the lifetime of 
the pump will hardly ever excaad about 2 mm, the diaphragm 
16 will even after a long time remain almoet plane, so that 
5 its outer diameter la only altared insignificantly. This 
means that the diaphragm can be mounted with a comparatively 
small diameter clearance in the casing 1, end as the diaphragm 
isfurthermore located opposite to that end of the shaft 5, 
where the rotor 6 of the motor is mounted, the centering of 
10 the said rotor in relation to the stator 7 is only affected 
very little by the motion and clearance of the diaphragm. 

The pin 18 is provided with a central through bore 21 
which at ita top is closed with a vent screw 22. Transverse 
bores 23 in the pin 8 establish communication between the bore 
15 21 of the letter and the space between the bottom 11a of the 
Jacket 11 and the intermediate plate 19, and through perfora- 
tions, not shown, in the plate 19 this space is furthermore 
in communication with the liquid-filled space inside the Jacket 
11, where the rotor 6 is located. In this way, the supply of 
20 lubricating liquid to the outer end of the pivot point 14 is 
always ensured. In order to prevent liquid from leaking into 
the stator casing 8 in the case of venting of the pump by 
means of the screw 22, a sealing ring 24 is mounted between 
the pin 18 and the bore 20. 
25 In the intermediate part 12 a filling body 25 has been 

pressed in, which may be made of e.g. low-pressure polyethyle- 
ne and which takes up the greater part of the space between 
the rotor 6 of the motor and the pump chamber proper. A laby- 
rinth sealing between the filling body and the shaft 5 is 
30 effected by labyrinth chambers 26 in the filling body. The 
filling body serves for reducing the quantity of liquid 
around the rotor 6 and the circulation of this liquid, whereby 

- 8 - 
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the riak of foreign matter making ita way from the liquid 
pumped to the abaft bearing 14, 17 and to th* gap between th. 
rotor 6 and the Jacket 11 la raducad. 

It haa turnad out that a pump with conical pivot baaringa 
5 like that hara d.acribad la vary raliabl. aa a circulation pump 
avan in plants for supplying hot utility water, in which due 
to the constant supply of fresh water from the mains, conside- 
rable precipitations of scale may occur. In contradistinction 
to pu=ps with ordinary cylindrical sleeve bearings, the risk 
10 of blocking or Jamming of the rotor due to depositions in the 
bearings Is reduced. A blocking of the rotor may, however, 
also occur due to the fact that scale or other foreign matter 
gets Jammed in the narrow slot between the rotor 6 and the 
Jacket 11. It may therefore be convenient to provide 

15 e.g. in the diaphragm 16 an opening, through which a tool for 
turning the rotor ahaft 5 may pass. Such a tool may e.g. com- 
prise a shaft passing liquid-tight through a stuffing box in 
the bottom of the pump case 1 and which on its inner end car- 
ries a gear wheel which can be made to mesh with teeth on the 
rotor shaft or on the pump wheel 4. The shaft may be spring-loa- 
ded in such a way that normally the teeth on .the two members do 
not mesh, but that the shaft can be shifted axially against 
the spring pressure and thereby establish the meshing of the 
teeth. 

In the embodiment shown in Fig. 2, the pump casing is de- 
signated by 31, and its inlet and outlet openings by 32 and 33, 
respectively. The impeller 34 of the pump la aecured to the 
shaft 35 which carries the rotor 36 of the pump motor. 

Tha stator packet or cere 37 of the motor is mounted in the 
stator easing 38 which by means of screws 39 is secured to an 
annular flange 40 which by means of bolts, not shown, i. , e - 
cured detachably to the pump caae 31. In thia embodiment the 

- 9 - 
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Jacket 41, which separates the «ator 37 and the rotor 36, la 
a cylindrical tube which at its end nearest the pump casing 
is secured by rolling in the end flange 40, there being as a 
further means of preventing liquid from leaking from the in- 
terior of the pump to the atator casing mounted on O-seal 42 
between the bore in the flange 40 and the jacket 41. 

At its outer end, the Jacket 41 is assembled liquid-tight, 
e.g. by soldering, with an end part 43 provided with an inter- 
nal shoulder 44. A circular diaphragm 45 rests with its outer 
edge on the shoulder 44, and the diaphragm is provided with 
a central bore in which & collar bush 46, which is closed at 
the end, is mounted with its collar resting on the underside 
of the diaphragm 45. A finely ground pivot point 47 of cemen- 
ted carbide is secured in the bore of the bush 46. 

A pivot holder 48 is secured liquid-tight in the bottom of 
the pump case 31, and a finely ground pivot point 49 is moun- 
ted in a bore in the pivot holder 48 opposite to the pivot 
point 47. The pivot points 47 and 49 serve for accomodating 
the rotor shaft 35 which is at either end provided with a 
cylindrical recess into which an insert 50 of cemented carbi- 
de or other hard material is let. Each of the two inserts 50 
is provided with an internal, conically ground bearing seat 
which can accomodate the corresponding conical bearing seats 
on the pivot points 47 and 49. 

Consequently, the embodiment shown in Fig. 2 differs from 
that shown in Fig. 1 in that the internally conical bearing 
seat are provided in the shaft, while the pivot points are 
secured in the pump casing and in the diaphragm mounted at 
the end of the Jacket, respectively. As was the case with the 
pump wheel 4, the pump wheel 34 is mounted with its suction 
side facing the fixed bearing, so that the pressure differen- 
ce produced by the pump wheel in the two chambers of the pump 
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casing actuates this wheel and thereby the shaft in the 
direction towards the fixed bearing. This embodiment may, « 3 
was the case with that described above, be provided with mem- 
bers for turning the pump shaft from the outside, e.g. . toothed 
shaft as described above, and this shaft may then extend li- 
quid-tight through the end pert 43 end through an opening in 
the diaphracn 45. 

Fig. 3 shows a modification of the accomodation of the 
shaft shown in Fig. 1 at the upper end of the pump. In the pump 
shaft 55, which is shown in section, there is fixed a pivot 
point 56 which at its end is provided with an oblique face 57. 
The internally conical bearing seat 58 is mounted in a cylin- 
drical pin 59 corresponding to the pin 18 in Fig. 1. The pin 59 
is secured in the end plate 60 of the Jacket oorreaponding to 
the end plate 11a in Fig. 1 and in the intermediate wall 61 
corresponding to the intermediate wall 19 in Fig. 1, and the 
Pin is furthermore guided in a bore 62 in the end wall 63 of 
the stator casing. 

Instead of the vent screw 22 in Fig. 1 there is provided 
in Fig. 3 a valve body 64 with a cylindrical portion which is 
mounted with a play in the cylindrical bore of the pin 59 and 
which has a conical valve face 65 co-operating with a valve 
seat at the transition between the said cylindrical bore in the 
pin 59 and an extension of this bore having a amaller diameter. 
The portion of the valve 64 following upon the valve face 65 
is threaded aril co-operates with a nut 66 which is shown 
countersunk into the bore 62. The opposite end of the valve 

64 is shown cut off obliquely at 67. 

Normally the nut 66 is tightened, so that the valve face 

65 is held against its seat. The venting of the pump is effected 
by the nut 66 being slackened, whereby the valve permits air, 

if any, to escape. If the nut 66 is further slackened, the val- 

- 11 - 
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ve 04 sinks, and at last its obliquely cut-off end face 67 
gets into contact with the oblique end face 57 of the pivot. 
Hereby it is possible without dismantling the pump to ascertain 
whether the shaft of the latter rotates, as in this case the 
5 valve 64 will be moved up and down, its turning being prevented 
by a forced-in pin 68 engaging a guided groove 69 in the pin 
59. Leakage of liquid to the interior of the atator casing is 
prevented during this operation and during the venting by means 
of a sealing ring 70 between the pin 59 and the bore 62 in the 
10 stator casing. 

j 

Fig. 4 shows a modified embodiment of the upper bearing 
in the pump shown in Fig. 2. In this embodiment, the bearing 
face of the pumpAaft is formed by a truncated cone, and the 
shaft is provided with an extension which projecta through the 
15 associated bearing bush and which is visible through an opening 
in the stationary part of the pump and which furthermore is pro- 
vided with members which make it possible in case of need to turn 
the shaft from the outside. 

The figure shows a part of the stator casing 81 of the 
20 pump in which the stator packet 82 is mounted. The shaft 83 of 
the pump, which carries both the pump rotor, not shown, and the 
rotor 84 of the electric motor, has a cylindrical portion 85 
is located outside the said rotor 84 and to which an externally 
conical bearing ring 86 of cemented carbide or other hard ma- 
25 terial is secured. 

The bearing ring 86 is externally ground with a vertex 
angle of about 60°, and it is rotatable in a bearing bush 87 
;i which is likewise of cemented carbide or other hard material 

and provided with a corresponding conical face. A collar on the 
30 bearing bush 87 rests against the side facing the rotor 84 of 

a closed annular diaphragm 88, the outer periphery of which rest* 
against an^internal shoulder on an end part 89. The end part 89 
is liquid-******- connected to the thin cylindrical jacket 90 

- 12 - 
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which separates tho rotor 14 of the electric motor from the tutor 
• 2, fitting tightly la tho cylindrical boro of tho latter. Tho tad part 
89 la provided with a hollow, externally cylindrical, upwardsfaclng 
extension 91 which projects through a corresponding boro in tho 
•tator casing 81 and which externally is dosed by a screwed -on 
cover 92 which is preferably completely or partly transparent. 

The pump shaft 83 is provided with an extension 93 
which projects into the cylindrical part 91 of the end part 89 and 
the outer end of which is square. Consequently, the end of tho 

10 shaft is visible from the outside through the cover 92, and when the 
latter is removed, the end of the shaft may be turned manually, if 
for some reason it happens to bind or get stuck by applying a 
spanner to its square. 

As was the case with the diaphragm 16 and 45 in the 
embodiments described above, the diaphragm 88 serves as a 
resilient member exerting a suitable axial pressure on the shaft 83. 
When the diaphragm and the corresponding faces on the bearing bush 
87 and the end part 89, respectively, on which the diaphragm abuts, 
is suitably designed, the liquid •filled space inside the Jacket 90 

20 will be substantially liquid-tight closed in relation to tho space out* 
side the diaphragm 88, so that the. cover 92 can be removed without 
perceptible quantities of liquid leaking out. 
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The embodiments oi the invention in which an exclusive 
property or privilege it claimed ere defined as follows: 
!• A liquid pump comprising a casing having a first chamber 

and a second chamber, a liquid tight Jacket separating said chambers, 
an electric motor comprising a stator located in said second chamber 
and a rotor located in said first chamber, said first chamber having an 
inlet and outlet for passing liquid therethrough, a rotary shaft carrying 
said motor rotor and disposed in said first chamber, a pump impeller 
in said first chamber secured to said shaft between said inlet and outlet, 
a cup shaped resilient diaphragm supported at its periphery by said 
casing disposed in said first chamber, a first stationary bearing member 
secured centrally to said diaphragm with a conical tapered bearing for 
supporting the adjacent end of taid shaft in cooperation with a complemen- 
tary first tapered bearing surface on said shaft, a second stationary 
bearing secured centrally of said liquid tight jacket with a conical tapered 
bearing for supporting the adjacent opposite end of said shaft in cooperation 
with a complementary second tapered bearing surface on said shaft, said 
resilient diaphragm providing an axial preload upon said shaft. 
2. A liquid pump comprising a casing having* a first chamber 

and a second chamber, a liquid tight jacket separating said chambers, an 
electric motor comprising a stator located in said second chamber and a 
rotor located in said first chamber, a rotary shaft carrying said motor • 
rotor, a pump impeller secured to said shaft, a diaphragm supported at 
its periphery by said casing at one end of said first chamber, a first 
stationary bearing member secured to said diaphragm and having a tapered 
bearing surface shaped for supporting said shaft in cooperation with a 
first tapered bearing surface on said shaft, a pin secured liquid tight 
to said jacket at the opposite end of said first chamber and to the adjacent 
end of said casing and extending into said first chamber, a second stationary 
bearing member secured to the end of said pin extending into said first 
chamber and having a tapered bearing surface shaped for supporting said 
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shaft in cooperation with a second tapered bearing surface on said shaft, 
said pin having in a xi a l passage extending lengthwise thereof, and an 
axLally displaceable venting main bar normally obstructing the outar and 
of aaid passage. 

3. A liquid pump as claimed in claim 2, in which said venting 
mamber is arranged for opening such passage upon an inward displace- 
ment, and said venting member is provided with an axial extension which 
in the closed position of said venting member extends nearly to the end of 
said shaft supported in said second stationary bearing member, the 
opposing end faces of said extension and said shaft being cut off obliquely 
with respect to the axis of said shaft. 

4. A liquid pump as claimed in claim 2, in which an aperture d 
wall is secured to said Jacket adjacent said motor rotor and to said pin, 
and in which at least one transverse bore is provided in said pin com muni 
eating with said axial passage intermediate said apertured wall and the 
outer end of said jacket. 
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